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Table 2 Changes of land use types in different years in Tongzi river basin
1980 1990 2000 2010 2015
/km? 1% /km? 1% /km? 1% /km? 1% /km? 1%
0. 47 0.01 1.38 0.04 8. 15 0.26 6.79 0.21 11.38 0. 36
0.26 0.01 2.80 0.09 7. 80 0.25 6.07 0.19 54. 84 1.72
1 170. 16 36.76 1221.60 38.38 1059.09 33.27 1115.80 35.05 1 206. 18 37.89
1129.29 35.48 392.31 12.32 406. 50 12.77 480. 81 15. 10 427.42 13.43
860. 29 27.03 1219.89 38.32 1498.99 47.09 1395.98 43. 86 1 295. 36 40.70
22.62 0.71 345. 12 10. 84 202. 56 6. 36 177. 65 5.58 187.91 5.90
3 183.09 100 3 183.09 100 3 183.09 100 3 183.09 100 3 183.09 100
3 1980 ~ 2015
Table 3 Land use transfer matrix from 1980 to 2015 in Tongzi river basin
/km?
11. 84 118.91 6.01 1.36 19. 09 0.57
229.24 2829.11 95.70 26.92 296. 28 20.29
472.53 3 052.48 1 135.78 9.90 1 401. 26 3.12
0.42 3.25 0.12 0.71 1.12 1.17
486. 50 2 291.05 489. 64 7.97 3 449.76 11.58
0. 06 1.20 0.01 0.03 0.04 3.35
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Table 4 The results of binary logistic in different land use in Tongzi river basin
B/10 73 SE/10 3 Wald /10 3 B
X, -96. 19 14.6 7.94 1 0 1
Xy -7.64 0. 65 85.54 1 0 1
Xe 0. 47 0.24 3.43 1 49. 68 1.07
X; -1.1 0.29 41.58 1 0.13 1
X 0.83 0.37 23.97 1 23.45 1.01
1778.32 501.24 21. 04 1 0.39 1
X, -68. 89 14.8 8.31 1 0 1
X, -115.31 44.98 142. 96 1 10. 36 0.85
X5 0.18 0. 06 10. 57 1 2.42 0.38
Xy -3.74 0.63 25.12 1 1
Xs 231.38 40. 84 20.9 1 1
Xe 0.76 0. 26 92.13 1 4.01 1.27
X, -0.6 0.24 17.76 1 14.53 1
Xy 1.67 0.4 3.05 1 0.03 1
X, 0.2 0. 06 97 1 0. 46 129. 87
Xy 0.17 0. 06 94.92 1 1.49 1
-21. 64 791.93 22.95 1 978.2 1
X, 39. 88 1.29 28. 84 1 0 1
X, -10.2 4 87.53 1 10. 87 0.92
X5 -0.06 0.01 .74 1 0 1.1
Xs -67.55 20.2 2.12 1 0.83 5737.56
Xe -0.15 0.02 21.05 1 0 1
Xg -1.53 0. 06 728.27 1 0 1
Xy -3.54 0.56 50. 58 1 0 0.9
X -0.14 0.02 11. 85 1 0 1
X -0.13 0.02 107. 09 1 0 1
X3 390. 11 30.9 905.7 1 0 1
Xy -0.21 0.08 17.7 1 11.74 1
-1 540. 82 530. 46 134. 48 1 3.68 1
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B/10 73 SE/10 * Wald /103 B
X, 32.23 1.88 187. 41 1 0 1
X, 20. 42 6.19 119. 82 1 0.96 1
X, -0.03 0 922.53 1 0 1. 04
X, 3.94 0.09 13. 63 1 0 1.02
Xs -99. 65 28.42 10. 83 1 0.45 0. 81
Xs -0.12 0.03 14.25 1 0.31 65.92
X; 0.2 0. 05 8.79 1 0.12 1
Xg -2.68 0.12 6. 86 1 0 1
X, -3.61 0. 67 603. 4 1 0 1
X0 -0. 11 0.03 13. 41 1 0.12 0.83
X -0.11 0.03 6.9 1 0.16 1
X5 232.72 40. 08 24. 64 1 0 1
-15725.51 672.28 356. 83 1 0 1
X, —47.14 1.3 5.25 1 0 1
X, 20. 02 3.83 14.13 1 0 1
X5 -0.02 0. 01 128. 06 1 1.09 1.03
X, ~1.54 0. 06 226. 66 1 0 0
X, -0.32 0. 02 35.35 1 0 1. 06
X; -0.2 0.03 97.65 1 0 1
Xg 0.51 0. 05 78.72 1 0 1
X, —-4.72 0.58 275.01 1 0 1
X0 0 0 276.28 1 0 1
Xy 0 0 285.59 1 0 1
X3 -154 31 160. 18 1 0 1
X -0.03 0 145.21 1 0 7.08
X4 -0.38 0. 06 899. 37 1 0 1
10 838 545 239. 63 1 0 1
X, -25.03 2.5 791. 04 1 0 0.97
X, -17.47 7.39 6.5 1 18.1 0.99
X, -0. 64 0.09 36. 66 1 0 0.27
Xs -119. 81 35.27 144. 4 1 0. 68 1
X -0.15 0. 05 150.5 1 1.04 1
X, 0.15 0. 05 127.13 1 2.32 1
Xg -0.09 0.03 50.35 1 2.34 0.85
X, 0.72 0.36 4.74 1 44.8 1
X -208.7 42.7 34.42 1 0 1
1071.82 497.37 4.6 1 31. 17 1
' SE Xy~ Xy .
(1) .
4 N DEM. DSMP.
4 N DEM GDP N
DEM GDP N
B
. DSMP.
DSMP
GDP
(2)
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Fig. 4 The current situation and probability of the spatial distribution of various land use types in study area
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Land Use Change and Its Simulation in Tongzi River Basin Based on
Binary Logistic Model

TIAN Yi<chao' >** HUANG Yuandin'~ BAI Xiaoyong® ZHANG Qiang' TAO Jin'
ZANG Yadi' XIE Xiaokui' WANG Ri-ming'

( College of Resources and Environment' Key Laboratory of Marine Geographic Information Resources Development and Utilization®
Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation® Beibu Gulf University Qinzhou 535000 China;

State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences® Guiyang 550081 China)

Abstract  In order to explore the temporal and spatial change process of land use in typical karst basins and re—
veal the main controlling factors of land use change in the basins the probability matrix of land use transfer and the
binary logistic logistic regression model was combined to select the optimal simulation scale for the land use pattern
based on the remote sensing image interpretation data from 1980 1990 2000 2010 2015 and the natural and socio—
economic data in the Tongzi river basin and then a probability map of spatial distribution of different land types in
the basin was constructed. The results show that the heterogeneity of landscape type in the basin is strong and the
transfer process of the land use type is complex during the study period. The phenomenon of “turning out and trans—
ferring” is common in the study area. The best spatial simulation scale for land use analysis and land use simulation
is 120 m x 120 m in Tongzi river basin. The probability of the occurrence of woodland and shrub land in Karst is not
directly related to amount of precipitation and the probability of distribution of woodland and shrub land in watershed
with higher precipitation is not necessarily higher. The occurrence probability of woodland and shrub land is generally
positively correlated with temperature. The higher the temperature the greater the probability of occurrence of wood—
land and shrub land. There is a great relationship between the distribution of grassland and the lithology in Karst.
The grassland usually appears in the Karst region and the region with high precipitation and the higher the tempera—
ture. From the raster of point by point the accuracy of the construction land is the highest (89.62%) and the water
body is in second (86.15%) while the simulation accuracy of the grassland is the lowest and its value is only
62.68% . It is concluded that the binary logistic regression model has a good simulation ability when identifying the
spatial and temporal data changes and driving forces of land use in the karst basin.

Key words  land use binary logistic spatial simulation the typical karst Tongzi river baisn



